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FIG. 150. Diagram showing shape of
collenchyma in a four-cornered stem

the side toward the pressure tends to become stretched, or de-
velops tension, and the opposite side is subjected to compression.

So too when the stem of a plant
becomes inclined, as by the action
of the wind or by the weight of
the branches, the side that is
uppermost is under tension and
the lower side under compres-
sion. It therefore becomes im-
portant to have the strengthen-
ing material distributed near the
upper and lower surfaces, -or, in
other words, in the form of an
I-beam. As the plant is likely to
bend in any direction, however,
and thus may develop stress on,
any side, it is advantageous to
have a number of these girders, with the webs crossing each
other and the center of each at the center of the stem (Fig. 148).
In the four-cornered stems of such
plants as the mints or coleus the
corners are occupied by a conspicu-
ous development of coHenchyma
(Figs. 149, 150), which thus forms
the flanges of two I-beams, the webs
of which are crossed. The large
vascular bundles are near the cor-
ners, so that the phloem is protected
by being between the xylem and the
collenchyma, In many plants there
are strands of sclerenchyma outside
of each vascular bundle (Fig. 151),
and in such cases two strands on
opposite sides of the stem represent
the flanges of an I-beam. This scle-
renchyma which is near a bundle not

only serves as one of the flanges of an I-beam but also is in a
position to protect the delicate elements of the phloem. When

Fie. 151. Diagram of a dicoty-
ledonous stem, showing scle-
renchyma (hatched areas) just
outside of each bundle, and col-
lenchyma (dotted area) form-
ing a hollow cylinder within the
epidermis